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ARID FARMING INVESTIGATIONS.
By W. M. Jardine.

INTRODUCTION.

a

The Utah Legislature of 1903 passed bill providing for the
investigation by the Exper'i ment Station , of dry-land farming
problems in the State of Utah, and appropriating $12,500 ,t o , be
expended in carrying on this work during the two years, 1903
and 1904. Six experimental dry farms were located one in each
of the following counties ': Iron, Juab, San Juan, Sevier, Tooele
and "\ ashington. A second appropriation of $15,500 was made
by the Legislature of 1905, for the purpose of continuing , the inve tigations.
To Dr. John A . '\ idtsoe and Prof. L. A. Merrill, Director
and gronomist respectively of the Station at that time, is d e
much of the credit in securing the establishment of the above
farms. To these gentlemen also is due the credit of planning
the work and in conducting it during the ~rst two years and a
half. Mr. J. B. Nelson, farm foreman at th~ time, but who has
ince been ~onnected with the dry-land experimental work in
M ontana, deserves pecial mention. For the first thr ee y.ear
after the establishment of the farms , Mr. N el on spent mo t of
his time in overseeing the work and hi~ efforts ~ontributed ma terially to the results obtained. Dr. P. A. Yoder, tation Direct?r,
has aided considerably in this work through hi suggestions 3:nd
support.
report of the fir t year's work, with a history of the fanns ,
was published by Dr. W idtsoe and Prof. Merrill in Arid Farming Bulletin No. 91 of this Station. Memoranda of plans ~ of
experiments were published in circulars 1 and 3 of this, Station.
In the ubse,q uent two years work it was not th9Vght des.ir.~,l;>le
,.to chanO'e materially the plan originally 'outlined as suffid~nt
cl~ta had not been collected t~ , answer satisfactorily the problems
'involved. The work here repo~ted wa's with but few , change$ a
continuation of the expe~imel1ts outlined in , Bulletin 91. ',' ,
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GENERAL INFORMATION.
In order that the reader may understand and appreciate the
conditions under which the results were obtained, as well as to
avoid repetition later, general information on precipitation, soils
and system of cropping followed, is here given.

Precipitation.
Though we speak of dry- farming, 1t 1S understood by all
that no crop can be grown without moisture. Thus it is that
111 this arid section , where the soils are among the richest 111

TABLE NO. l.-SUMMARY OF PRECIPITATION.
From August 1, 1903 to July 31, 1906, inclusive
1903-04.
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Iron ..... . 1.461. 2.03 ....
Juab . . .... .15 .75 1.16 .8
San Juan .. .3 1.17 .... ... .
.3 1.
.83 .03
Sevier
Tooele ........ .79\.77
2.03
Wa~h'gton 1.46 1.
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Iron .. ....
Juab
San Juan ..
Sevier ....
Tooele ....
Wash'gton
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1.24
1.61
.37
3.55
1.39

.17 .74
.07 .98
.18 1.36
.4 .45
.17 .75
1.63 .56
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.531 .43 1.46 2.11 1.27 2.071 .07 .98 13.4113.83 in .
.241.71 1.93 3.25 1. 3.13 .44 .79 15.35 3.92 in .
... . .01 .09 1.53 .12 1.67 .35 1.32 6.56 2.82 in .
.04 2.56 .93 .75 1.03 2.45 2.47 .8 13.19 5.97 in .
.95 2.82 2.1 4.25 2.05 3.84 .4 .55 18.52 4.56 in .
.53 .43 1.4612.11 1.27 2.07, .07 .98 13.41 2.17 in.

1904-05.
.... .791 .12T5412.14 .6511.74....
.... 1.52 .91 2.23 1.21 1.22 1.39 .21
. . ...... 13.233.293.383.36 1.31 .21
.... .78 .832.9 1.54 1.45 1.90 .. ..
.... .651.45 1.452.191.65 1.42 ....
. . . . I .02, .72 1.8 .1.7 1.2 1.05....

.75 9.872.82 in .
.31 11.293.07 in .
1.12 19.05 5.31 in .
.86 11.48 4.09 in .
.1112.393.18 in .
.8 10.872.86 in .

1905-06.
.181 .721 .2 1 .SSrSS/3.17 2.SS 1.17/ .... 2.36/15.89 13.20 in.
.08 '1.011 .5711.48 .683.83 2.87 2.92 .43 .8 18.4416.34 in.
.... 2.14' ... '12.37 1.404.85 2.31 1.24 .... 2.2920.02 4.B4in.
.041.32 .47 1.06 .582.51 2.13 2,01 .03 1.29 15.54 4.57 in.
........ 1.71 .83 .72 1.86 .97 2.8 .59 .1712.99 4.53 in.
.8 1.40 .0411.541.01 5.53 2.14 .44 .33 1.6316.57 4.13 in.

Note-The precipitation data given for 1903 and 1904 were taken from
U. S. Wea.ther Reports. The observations in Juah county were at Levan,
seven miles from the farm . For the years 1904-05 and 1905-06 the observations were made upon the vari.ous farms.
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the world, and vary fram one foat to .one hundred feet in depth,
and where climatic conditions are almost ideal for ordinary farm
crop, the v ital questian is that of moisture. If the dry-farm
crap depends upon the tatal amount of moisture pr:ecipitated
y early, it shauld be known. If the success .or failure of a crap
depends upon the amount of rainfall during the crap ping season,
that fact shauld be knawn. A s a means .of acquiring more in- '
formation concerning the relation that exists between the crop
grown, the moisture that falls and the time of year at which it
falls, rain gauges we re placed on the various farms at the time
of their locatian .
A rather complete record of the normal rainfall of the state,
up ta January 1, 1904, is given in Bulletins 75 and 91. For the
purpose of this discussion it has been thought necessary to include the rainfall of these farms only since their location. To set
forth this information , table No.1 has been prepared.
The amount of rain that fell during each of the year.s that
the e experiments have been ru'n ning, and the amount that fell
during the grawing season together with a monthly report of the
rainfall, is included in this table. It will be observed that a
w ide variation exist!; in the amount of moisture precipitated
from year to year on the same farm as well as a still wider variation in the amount that fell on the different farms. A point that
is especially noticeable in studying the table, is that very little
moisture falls during the mo~th of June, a condition unfavorable
to this kind of farming, since the critical growing period of our
crops in Utah is during this month. All of the facts herein mentioned will be more forcibl y brought out later in the bulletin as
\ 'e dt cuss the different crops.
Soils.
A rather complete soil survey of the different farms has been
made, but the data are not ready for publication at this time. A
. brief discussion on the oils of" the variou s farms is given in
A rid Farm Bulletin Na. 91. A more complete analysis of the
ails, together with other chemical data, w ill be published in a
later bulletin.
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Cropping System.
The experiments reported were conducted upon land that
was cleared of sagebrush and plowed for the first time during
the summer of 1903. The crop of 1904 was the only one grown
upon this land that had not been plowed one y ear previous to
cropping, or that had not been summer fallowed. There were two
sets of plats used on all the farms , in order that one set could
be lying fallow while the other set was being cropped. The
1904 and 1906 crops were grown upon the same plats, while the
1~05 crop was grown on a different set.
Hence the land was
cropped only every other y ear, except in special experiments,
apd in such instances special mention will be made.
. A ll seeding was done with a press drill except when~ othervy~se mentioned ..
A ll farms were kept as free from weeds as possible.
A ll summer· fallowed plats were thqroughly disked or harrowed after every rain storm during the summer.
.:. Before any definite conclusions can be drawn from most
of .the e~periments I:ere reported, it will be necessary that they
be .continued for a longer period of time. Especially is this true
of all work in variety testing, rate of seeding and depth of plowit:~ tests.

·PLAN OF EXPERIMENTS.
1.
2.

Variety tests with wheat, oats, barley, alfalfa and grasses.
Depth of plowing tests.
3. Cultivation tests.
4 . Time, rate, method and depth of seeding tests.
-5. Crop rotation and fallowing tests.
6. Adaptation of the following crops to the desert lands
of ptah: potatoes, turnips, kaffir corn, peas, sugar beets and
millet.
7. Test of alfalfa seed production.
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Fall Wheats.
Tests of nine varieties of fall wheat are here reported, the
names of which are given in the accompanying tables, together
with a brief description of each variety, yield per acre, number of
kernels in an o unce of grain and the average weight per bushel
as far as we are able to ecure information. This brief description is given for the purpose of aiding the farmers in selecting
the variety they wish to grow and to protect them against misrepresentations of unscrupulous seed dealers. The results obtained
with the different varieties on the farms where they were tested
will be discussed under one head.
From the tables, Nos. 2 to 7, it will be seen that in order
of arrangement the spring varieties always follow the fall varieties, the reason for such an arrangement being to give a bette,comparison of results obtained hetween fall and spring wheats.
The land on all farms was given, as nearly as possible, the same
treatment, which was as follows:
The plowing was done to a depth of from seven to ten· inches.
press drill was used in seeding. All seeding was done at the
rate of 3 pecks per acre with the exceptions of Iron, Washington,
Tooele and Sevier farms for 1906, when they were seeded at the
ra te of 2 pecks per acre. In most cases the seed was hand selected and thoroughly cleaned just previous to seeding. As soon

TABLE NO. 2.-FALL WHEAT
Iron County Farm
I
VARIETY

BshJs . Grain
per Acre

AVERAGE

c
-Q)
a!"

s-u
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~Cll

.!P~-;
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.c .o"QiN
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0<

,e
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~COO 7, ~ ~

' s-

COCl..
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0

....0 ....

::s~ .....

Q)::s ...

'C,e

Q) ...

'0 0

s- 0

~ El

~Cf)

Blue Stem ..... 12. 33 -E 16.6 /3 . /56.9611.03 Smooth
Gold Coin
::l
I
0
(Forty Fold). 3 .
15 . 1 12.7 155 .04 10 .86 Smooth
I.<
"0
6.25
7 . 5 4.5 157 .0811.30Sm ooth
Koffoid . . .. . ..
Mohammed ben
2 1
1
1
I
7.80 Bearded
Bashir, 7793. 3 .91 Q) 9.5 \4.5 [63 .
::l
Odessa ... ..... 3.80 "0 6 .9 3 .6 152.2010 .961Smooth
9. 15. 58.20110.30 Bearded
Turkey ... ... .. 6.
Q)
I.<
Lofthouse
::l
1
j
(~rinter La
.;;;
Salle) ..... .. 15.85 ~ 5.4 13 . 155.8 110 .08 Smooth
I

I

I

'0...

>,

_o s-

: Q)
o ~

s0'0

...~~=

... s-

White

Soft

White
White

Soft
Soft

Light Red
Red
Red

Hard
Soft
Medium

.

\¥hite

Soft
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TABLE NO . 3-FALL AND PRING WHEAT:::;
Juab County Farm
BU. GRAIN

AVER .-\ GE

PER A CRE
VARIETY
(Fall )

~ I ~ I~

Black Don... 15.94 ..... 20.08 18. 66.4 835 IBearded
Blue Stem... 15.24 8.5 26.60 14.23 60.
980 Smooth
Gold Coin
(Forty Fold) 23.37 1.5 20.4015.0960.
850 Smooth
Koffoid ..... 19.77 2.5832.50 18.25 60.
855 Smooth
Odessa ..... 21.2111.1524. 18.9062.4 1000 Smooth
Pellessier
7785 ...... 16.41 ..... 19. 17.7065.2 710 Bearded
Red Chaff ... 23.53 5.17 32.5020.4062.
950 Smooth
Turkey ..... 24.50 16.9033.5024.9662.3 1100 Bearded
Lofthouse
(Winter
La SaIl.e) .. 22.7816.4131.10123.4061.5 800 Smooth
Spring.
Adjini 7580 .. 12.03 9.8 15. .12.2763.20 770 Bearded
Mohammed,
ben Bashir
7793 ...... 22.15 9.16 6. 12.4064.40 690 Bearded
Medeah 757920.62 2.33\12.6011.8561.20 725 Bearded
Kahla 7794 .. 19.
7.
5.8010.6065.80 705 Bearded

I

IRed
White
White
White
Red

IHard
soft

'ISoft
Soft
Soft

Red
Red
Red

Hard
Soft
Medium

White

Soft

Li~ht

Re(! Hard

Ltg 'l lt

Red Hard
Hard

Red
Red

TABLE NO . 4. FALL AND ..IRING WHEATS
an Juan County Farm

...O'tl

VARIETY

~

:;

OlD.
rn

(Spring)

I

Black Don
8232 ...... .. ... S
15.3
Kahla 7794. . . . . .
7.25 15.
Mahmondi
I .g -!:
7792 .. .. . ..... . ~ g
12.
Romanow ....... / 0 25.65
U S G 5643 ...... . ~ 110.8 12.
Wellman's
c:..
Fife . .. . .......
22.26
Cl)

=

I

!rS.3 167.601 666 1Bearded Red
111.1 66.20 776 Bearded Red
Red
12. 66.40 735 Bearded
25.65 .65.20 934 Bearded Red
11 .4 167.60 902
Bearded Dark Red
22.2667.60
663 Smooth Red
1

I

I

Hard

IHard
Hard

Soft
Hard
Soft
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TABLE NO. 5.-FALL AND SPRING ' iVHEATS
evier County Farm

VARIETY
( Fall)

Odessa ..... / 4.241
Gold Coin
(Forty Fold) I 8.74
Red Chaff... 6.6
Turkey ..... 10.8
Lofthouse
(Winter
La Salle).. 8.
SpringMaracuani
7578 ...... 6.27
New Zealand 7.97
Northcotes
Amber ... 9.3

4.73 1 3.1 1 4.02162. 1 980 Smooth

Red

Soft

1

5.
8.6 ! 7.44 58.80 918 Smooth White
2.53 1 5.5 4.8762. 11024 Smooth Red
9.83\14.1 11.5762.
957 Bearded Red
6.

7.6

I

4.5
2.3

7.
5.

15.92
5.1

1.5

5.3 1 5.36161.60

I

895 Smoo th White

7.2 60.2

1

Bearded Red
Smoo th White
Smooth

Soft
Soft
Medium
Soft
Hard
Soft

White

TABLE NO .6-FALL AND SPRING ' iVHEAT
Tooele County Farm

VARIETY
(Fall )

I

Blue Stem ... 1 9.6 I 9.5 8.81 9.3 157.601008
Gold Coin
I
(Forty Fold) 15.2 12. 113.9 13.7 55.6 862
Koffoid ..... 14.1 13.6114.2 13.9660.
869
Odessa .... . 10.55 12.95 10. 11.1657.601120
Red Chaff. .. 12.65 13.4519.6 11.9 58.40 980
Turkey ..... 11.1412.8511.1 11.6961. 1131
Lofthouse
. (Winter
La Salle). 12.2 11.9516.4 13.51 56.24 862
SpringMahmondi
7792
9.8 2.98 8.6 7.12 62.40 952
Romanow .. 6.4 1.
6.8 4.4 55.20 1243
Salzier's As..,
sinobia Fife 7.35 3.
5.5 5.2858. 11348
U S G 5643 .. 8.75 2.6 8.1 6.4859.2 1500
U S G 5644 .. 14.1 2.5 7:8 8.1362.5 1008
Wellman's
Fife
8.3 2.6 18.5 6.4656. 1316
Whitington . 6.4 1.
5.8 4.4 56. 1098

Smooth

White

Soft

Smooth
Smooth
Smooth
Smooth
Bearded

White
VVhite
Red
Red
Red

Soft
Soft
Soft
Soft
Medium

Smooth

White

Soft

Bearded
Bearded

Red
D3.rk

Hard
Soft

Bearded
Bearded
Bearded

Red
Red
Red

Soft
Hard
Hard

Smooth
Smooth

Red
Whit e

Soft
Soft
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TABLE NO.7-FALL AND SPRING WHEAT
Washington County Farm
BU. GRAIN
PER ACRE

VARIETY
( Fall )

Odessa .....
Gold Coin
(Forty Fold)
'Red Chaff .. .
Turkey .... .
Lofthouse
(Winter
La Salle).
SpringDallas ... . . .
Egyptian
Spring ....
Lamona 4376
U S G 5644 ..
White Club ..

~I ~ I ~
53
3. 1
6.7
.33
5.25

29
.
*
9.15 *
6.2 2.4
5.85 1.5

2.55 3.6

2.15/55.

11230 Smooth

Red

Soft

5.28 55.
2.97 57.
4.20 58.

1105 Smooth
1000 Smooth
1029 Bearded

White
Red
Red

Soft
Soft
Medium

I 4.38 55.6

1035 Smooth

White

Soft

Smooth

White

Soft
Medium

6.9 3.31\60.
985 Bearded
4.213.43163.
Smooth
8.2 4.9662.5 1008 Bearded
8.3 5.05
1000 Smooth

Red
White
Red
White

Soft
Hard
Soft

7.

2.312.5519.9
2.
1.05 1
3.1013. I
4.35 2.35/
3.15 3.7

4.91 57.40

*Failed.

as the land could be got on to without puddling in the spring, it
was harrowed two ways, In order to form a soil mulch over the
surface, which would tend to check evaporation of moisture
from the soil. Only two complete failures from winter killing
are recorded and these were with the two spring varieties of
Durum wheat, Black Don 3282 and Pellessier 7785 , which were
being grown as fall varieties.
.
It can be seen from the yields recorded that a wide variation exists from year to year with the same varieties grown
upon the same farms, as well as a great variation in yields
on different farms. From a close examination of Table No.1 ,
it will be observed that the am~:)Unt of precipitation varies greatly
in different years, as well as in the time of year at which it falls.
Under such variable conditions, then, it is quite impossible to
draw any' definite and reliable conclusions until these tests have
been continued for a longer period of time. It will be observed
from the tables, however, that Turkey wheat leads all other
varieties tested for anyone year on the different farms , with a
yield of 33.9 bushels per acre. This variety also gave the highest
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average yield on three out of five of the farms upon which it
was grown.
Three other varieties-Lofthouse, Gold Coin and Koffoidare close rivals of Turkey wheat, as will be observed from the
yields; and are very popular wheats with the dry farmers. They
are excellent drouth resistant varieties. It is the writer's opinion, however, that Turkey wheat is destined to become the most
popular dry farm wheat of any yet tested, as it becomes better
known among the farmers of the state. The two spring varieties of Durum wheat, Black Don 8232 and Pellissier 7785, which
-are being grown as fall wheats, show great promise of develop- -ing into excellent fall varieties. Their drouth resistant qualities are superior to most of the others tried.
The average weigths per bushel and the number of kernels
-per ounce of wheat are given for the purpose of showing the
-differences that exist between the wheat grown on the different
farms under different amounts of rainfall. It will be observed
-from these results that the number of kernels per ounce of wheat
varies materially with the amount of rain fall. See Table No. 1
-on rainfall. For example, wheat grown on the Iron County Farm
where ~he precipitation was very light, showed from 10 to 20
-kernels per ounce more than the same varieties of grain grown
-on the Juab County farm, where the average rainfall is from two
to three inches greater. It will be seen also that the weight per
bushel of the wheat grown under the heaviest rainfall, or on the
Juab County farm, is greater by four to eight pounds than that
-produced under conditions of less rainfall on the Iron County
farm. From these results, then, it would be quite impossible
for one to say that two pecks or three pecks or more, would be
the best rate at which to seed wheat for all sections of Utah,
since the number of kernels in a peck of wheat grown under
-different amounts of rainfall varies so widely.
Seeding at the rate of two pecks of wheat produced on Iron
County farm would probably mean as many kernels per acre as
would seeding at the rate of three pecks per acre of wheat produced on the Juab County farm. This holds good for both fall
and spring varieties. - The farmer must be his own judge
as to the amount of wheat he must sow per acre. He can
judge as to this from the data given for the different farms here
-discussed, which represent practically all conditions in Utah.
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Spring Wheat.
The spring varieties of. wheat received the same treatment
as was given the fall wheats.
It will be observed from the yields recorded in Tables N os~
2 to 7, that the spring varieties y'i elded from 5 to 20 bushels per
acre less than ~he fall varieties grown under the same conditions ~
Nineteen varieties were tested, the names of which are given
in Tables Nos. 2 to 7. The leading variety, according to yield,.
is Romanow, which produced 26.66 bushels per acre in 1905 on
the San J aun farm , this being the only year this variety was.
grown on that farm, while Mahommed ben Bachir 7792, a Durum
wheat, gave the best average yield for the three years grown,
12.4 bushels on the Juab farm. Three other promising spring
varieties are ; Kahla 7794, Medeah 751'9, both Durum wheats.
and William's Fife, a soft wheat. Of the five varieties here men.tioned, according to yield, very little difference exists in their
relative merits.
Oats.
Results of ex periments with oats on the various farms during
the seasons of 1904, 1905 and 1906 are here reported. Table
No.8 includes the names of the varieties, their yields per acrefor each of the years grown on the different f3.rms and the average
yield of grain per acre.
The land was prepared, as nearl y as possible, the sam e as
that used for ex periments with varieties of wheat, a discussion
of which will be found under fall wheats. All seeding was done·
about the 15th of April, with press drill, at the rate of four pecks.
per acre. The oats were harrowed thoroughly two ways w hen
the stand was about three inches high. No further treatmen t
was given these varieties. The oats invariably started well and
grew to a height of from 18 inches to 36 inches. On three of the
farms, Juab, Tooele and San Juan, as can be seen from the tables,.
well matured grain was harvested, while on the other three farm s,
Iron, Washington and Sevier, they did not do so well, the largest
yield not exceeding 15.31 bushels, which yield was obtained at
Sevier in 1904.
Of the varieties tested, Black American gave the best aver-age yield for the three years grown, there being a difference in
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favor of this variety of nine bushels, while the Sixty Day oats
gave the best yield for anyone year (36.81 bushels, Juab Co. in
1904). This variety is quite popular among the dry farmers.
With the exception of Black American, very little difference is
shown as yet in yields between the remaining six varieties tested.
TABLE NO . 8-OATS
TOOELE

JUAB
VARIETY

VARIETY

Bushels
19"4 11905 11906 1Average

Rlack
American . .

35·3

Giant Yellow.

34.0 7

~ixty

36.01

Day .. ..

26.4
8·75

.."go
19"4 119"5 119"6 1,Bushels

I 11.9 1

30 .0 4

31.7

Badger
Queen .. . ..

31.2

24.66

N. W.White . . 17. 2 5

11. 2 5 20.6

J

22.62

1

Sixty Day . . ..

17.25

I

I

SAN JUAN
Kherson . . . . ..

•

••

••

0

9·75

24·0

17·

Sixty Day .. ..

N. W.White .. .. .... 15·
Prince Edw.
Island ... .. . . ... . . 16.49

29.6

22·3

Prince Edw.
Island ... . _.

33·

24·75

Sixty Day __ .. . .....

Black
American . .

27·

23·

WASHINGTON

I
Sixty Day .. ..
Danish ..... . .

19·

3·7 5
•••

0

••

1.5

4·9

3·4

1. 2 5

5·3

3·3

3. 8 4 22.

1

7·

21.2

15·5

7·68

26.

17·

IRON
8·9

Failure

.... y..

I
I
ISixty Day ... :

I 12.9 2

3. 12 Failure

11.8

10·3

. .. ... .... ..
7·5

I·· ·

SEVIER

1,5.3 I

•••••

0

15.3 1

15.3 1

From the data at hand, however, it is evident that oats can
be profitably grown in the most favorably located sectioJ;ls of
Utah without irrigation, while in the dryer sections, or where
the average annual rainfall is less than 14 inches, this crop would
be uncertain and unprofitable.
Although fair yields of oats are being obtained without irrigation in certain sections of the state, it is quite doubtful if
bats will ever become a very popular dry-farm crop unless a
fall variety can be developed. Weare, at this time, hopeful that

140

BULLETIN NO. 100.

such a variety has been found. A purported fall variety is now
being grown under experiment, and the result will be discussed
in a later bulletin.

Barley.
The following varieties of barley w.e re grown under experiment on the various farms: California, California Prolific, Success, Manshury and Highland Chief. They all received the same
treatment and similar to that given other grain crops grown in
variety tests. The barley was seeded from April 1st to 15th with
a press driB, at the rate of four pecks per acre.
The yields obtained were as follows:
Juab County,
California
California Prolific
Success
San Juan County,
California
California Prolific
Manshury
Iron County,
California
Washington County,
California

1904
34.9 bu.
32.3 bu.
26.8 bu.

1905
12. bu.
10.4 bu.
15.0 bu.

1906
26. bu.
24.4 bu.

34.9 btl.

12.0 bu.
15.0 bu.
14.2 bu.

26.0 bu.
25.0 bu.
22.2 bu.

10.0 bu.
5.13 bu.

11.3 bu.
5.7 bu.

I t will be seen from these results that very little difference
exists in, at least, three of these varieties-California, California
Prolific and Success-each of which gave very good yields, for
the years grown, on at least two of the farms-Juab and San Juan.
The results so far obtained point conclusively to the fact that
barley can be considered one of the promising dry farm crops,
especially where ~he annual precipitation exceeds fourteen inches,but for the dryer sections it cannot compete with wheat. From
data a hand, the California variety gave the highest average
yield, 24.3 bushels, for three years, and also the highest yield,
34.9 bushels, for anyone year grown, both for Juab. Increased
yield of barley can undoubtedly be obtained upon the introduction or development of a fall variety. It is expected that some
special work will be done in the near future along the line of
developing' a fall variety of both oats and barley.
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Corn.
One of the promising crops for the dry lands of Utah, according to results obtained from experiments conducted on the
v.arious farms during the past three seasons, is corn. While corn
cannot be considered a sure crop to grow . for grain in all sections of the state, owing to our short seasons, yet it will always
be reasonably sure as a forage crop. Its ability to withstand
drouth is second to none grown in our tests, as will be seen from
Table No.9. Only one variety was grown in these tests (White
Flint.) All the corn received thorough tillage during the growing
season. The best yields obtained for each of the years grown
on the different farms are recorded in Table No.9. The yields
are ?gured on the basis of 70 pounds per bushel.
~

TABLE NO.
lOOt

Bu. Co,. \ '''. Stov",

Iron .........
Juab .........
San Juan . .. ..
Tooele ... ...
Washington .

25.93
12.78
9.00
14 .00

...... .. .

1906

1905

COUNTY
Bu .

Co,.

\'b'.

·Stov",

Bu. Co,.

........ . . .. ...... . ........ . ...... ..
I

740
897
2700
633

. ........
17.
7.55
3.

1050
867
9.45
1257

10.5
21.5
21.
24.7

lIb.

Stove,

9125
675
1110

1740
1936

It will be observed from this table that 25.93 bushels of corn
were produced on Iron County in 1904. This is the highest yield
of any crop grown on that farm in the three years that these
experiments have been running. In 1905 a failure is recorded.
All crops failed on the farm that year. The corn would have
yielded an average crop of fodder, but it was not harvested. In
1906 we have recorded a yield of Qver four and one-half tons of
fodder. Frost came before the corn matured. For Washington
County, as for Iron County, the highest yield produced in the
three years that the farm has been running was for corn, 24.7
bushels, and 1936 pounds of stover, in 1906. In fact , on all the
farms considering corn and stover together, the yields were exceptionally good and point to the fact that corn should be grown
at least for fora ge in .rotation on the dry lands of Utah.
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Alfalfa.

of

The following ' varieties of alfalfa were grown on two
the
farms, Iron and Juab ~ Turkestan and Sand, and our ' native
variety, Medicago Sativa. Seed of the native variety, produced
under irrigation, and .seed produced on dry land was secured and
seeded in two plats. Seeding Was done on April 12th to 15th,
1904, with a press drill, at the rate of eight pounds per acre.
They all received the same treatment thereafter. Two crops
have been harvested, one in 1905 and the other in 1906. Only
one crop a year has been obtained thus far. The best yield on
the Iron County farm was obtained from the Turkestan alfalfa
in 1906, 620 pounds of air dried hay per acre. The second best
yield was produced from the Sand variety, 590 pounds air dried
hay per acre, while the best yield from the native variety (seed
grown on dry farm) was only 110 pounds air dried hay per acre.
On Juab farm, where there was more moisture, the native
variety gave the best yield. The yields for Juab , 1905, were as
follows:
Turkestan, 1500 pounds dried hay.
Sand, 2050 .pounds air dried hay.
Native (from seed of irrigated crop) , 2330 pound air dried
hay.
Native (from seed of dry land crop) , 2300 pound s air dri ed

4.a y.
On the Iron County farm, the yields are in favor of the two
varieties, Turkestan and Sand. From these results is would seem
that the Turkestan and Sand varieties have greater drouth resistant qualites since they yielded from five to six times as much
per acre as did the native variety where the rainfall was very
limited.
But until more data have been collected, no definite claim
should be made for any variety.
A number of plats on each of the farms were seeded to alfalfa
from native Utah grown seed, for the purpose of determining
the best amount of seed to sow per acre, the best time at which
to seed, whether in the fall , or early or late spring, the best
methods of seeding and the best soil treatment for the crop after
a stand had been secured. Seeding was done on the various farms
at the rates of 20 pounds, 16 pounds, 10 pounds, 8 pounds and
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4 pounds per acre. The number of plants per square foot that
came up varied from 1 t9 13. On Iron County farm where the
rainfall was very scanty, the plats containing one plant per square
foot gave the best yields, 620 pounds air dried hay per acre, in
1906. Where germination was complete, the heavy seeding was
entirely too thick on all of the farms. The 8 pound per acre
gave the best result on ,an ,average, and is the amount that we
recommend to seed. The highest yield obtained was 3600 pounds
of air dried hay per acre oil Juab County farm in 1906, from a
plat seeded at the rate of 8 pounds per acre. Fall seeding did
not do as well as spring seeding, although a very light stand was
secured on most of the farms.
Very little difference was noticeable between early and late
spring seeding. Good stands were obtained in both instances.
Seeding done in the ordinary way with press drill gave better
results than by cross drilling or seeding broadcast. Disking alfalfa in early spring gave excellent results on alfalfa that had
been seeded three 'years. Fall disking also proved profitable.
Of the two, disking in .the spring is preferable. Spring disking
to a depth of 3 inches is highly recommended ' on alfalfa fields
above two years old.
Spring-seeding, at the rate of 8 pounds per acre, with a pres:
drill, on a well prepared seed bed is recommended. But whether
the spring seeding be done in early or late spring will depend
upon the amount of moisture that falls, time of year at which it
falls , and conditions of temperature. April seeding is most
commonly practiced and seems on an average to give . the best
results. In sections of the state, however, where May and June
rains can be counted on, a sure stand can be obtained from later
seeding.
Those plats of alfalfa that contained only a few scattering
bunches, or which contained one plant to every two or four
square feet (referring now especially to those plats that were
fall seeded) were the only plats that produced a thrifty second
growth. This was especially noticeable of both the Iron and the
Tooele farms , where tall thrifty bunches grew up after the first
crop had been harvested. Those plats upon which a heavy stand
occurred showed very little, if any, second growth. From these
observations, it would seem that good results, especially in affalfa seed production , might be secured by seeding alfalfa in check
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rows from two to four feet apart and cultivating between ; or
by seeding in drills, say, three feet apart and cultivating between. It , is expected that experiments along this line will be
started the coming season, for the purpose of determining this
question.
Alfalfa Seed Production.
A number of alfalfa plats on each of the farms were used
during the season of 1906 for alfalfa seed tests. One plat on each
of the farms was disked in early spring, another ~as left without ,
treatment. A third and fourth plat were treated i~ the same way
as 1 and 2 but clipped back with a mowing machine, when eight
inches tall, the alfalfa being allowed to remain on the plat as
left by the machine. A fifth plat was disked just before blossoming time and all were left for seed. It is planned to ,continue
these experiments for a series of years, and it is hoped that data
of value will be collected. .
Grasses.
At the present time but very little hay or pasturage is grown
on the dry farms of the state. Most of the hay now used is
hauled from irrigated farms several miles away, a practice that
is expensive both in time and money, and one that can and should
be overcome. Aside from alfalfa as a paying hay crop to grow,
there are a number of promising varieties of grasses. The following ones have been grown on the various farms during the
past three years: Brome grass (Bromus inermis), Tall Oat
grass (Anhenatherum avenaceum) , Orchard grass (Dactylis
glomerata) ,' Giant Rye grass (Elymus condensatus) and Bunch
Grass (Agropyron spicetum). They were seeded at the following rates per acre on a well prepared seed bed in early spring,
or about April 15th, 1904: Brome grass 40 lbs., Tall Oat grass
2S lbs., Orchard grass 25 lbs., Giant Rye grass 12, lbs., and Bunch
grass 12 Ibs. Orchard grass was the only 'o ne that failed to
produce. Brome grass leads on five of the farms, with a yield
of 1895 lbs. of hay and 465 lbs. of seed per acre for Juab County
in 1906 ; 1600 lbs. of hay per acre for Iron County in 1905, 1800
lbs., for San J uart County farm in 1906, 801 Ibs. , for Washington
County farm in 1906', and 700 lbs. of hay on both Sevier and
Tooele farms in 1906. Not a single failure from spring seeding
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is recorded on any of the farms for Brome grass. The next highest yielding variety was Tall Oat grass. This variety is inferior
in quality to Brome grass, but in yields almost its equal as a.
grass for the dry lands. It would have yielded on Juab County
in 1906 more than a ton of hay per acre if it had not been left
for seed.
The highest yield of hay recorded for Tall Oat .grass is 1000
lbs., produced on Juab farm in 1905, while from four to eight
hundred pounds was harvested on all the other farms on which.
this grass appeared. The two varieties of native grasses, Giant
Rye and Bunch, were grown only on the Sevier farm, where the
elevation was above 7000 feet. They out-yielded Brome grass
or Tall Oat grass. For Giant Rye 650 lbs. and for Bunch grass
550 lbs. were the yields in 1906. Both of these varieties are
natives of the West and are excellent forage plants. They possess the good quality of not becoming sod bound, a quality very
uncommon to most grasses, including Brome grass .
. These two varieties deserve 's pecial attention. They both
produce seed very readily, a point in their favor. All the other
substations should be growing' these grasses. The seed should
be saved and distributed among reliable dry farmers in order to
encourage their growth.
Brome grass, Tall Oat grass, G.i ant Rye grass and Bunch
grass all show great promise as hay, seed, and pasture crops
for the Utah dry lands and should be more extensively grown.
Rye
A fall variety of rye was grown on three of ttH::: rarms, Iron
Juab and Washington, with the following results:
Iron
Juab
V\r ashington

1904
1905
-11.55 bu. per acre
14.8 bu. per acre
9.0 bu.
4.52 bu. per acre
4.69 bu.

1906
8.9 bu.
20.6 bu.
4.8 bu.

While rye is one of the best drouth-resistant crops grown ~ .
from point of yield it would appear otherwise. Rye, at its best,
does not rury high in yield of grain per acre. The extra low yields
in th ese trials do 110t represen t the actual amount of grain produced. as on . ::tIl three of .t he farms the grain was badly shattered

146

BULLETIN NO. 100.

'b efore it was possible to harvest, collect and thresh it. While
rye is practically a sure crop to grow on the dry lands, at least
,as .a forage crop, we do not recommend that it be grown on a
farm in connection with wheat as it spreads very easily, soon
becoming a pest that is very hard to get rid of.
Emmer.
Emmer is a species of wheat (Triticum dicocum), but is
-sometimes known as spelt. This crop is generally considered
as possessing remarkable drouth-resistant qualities. But from
the experiments conducted on three of the dry farms, with a
spring variety of spelt, we find it to be inferior to wheat or
barley as a crop to grow' 'where there is little rainfall. The
yields obtained, howeve,r, on the San Juan farm for the years
. grown, w ere very good, 16 bushels per acre in 1905, and 31
bushels per acre in 1906. On the San Juan farm for 1904, the only
y ear it was grown there, the yield was 13.4 bushels per acre.
Emmer is a very good feed for most farm animals, either as
grain or forage, and while it may never rival our hardiest varieties of wheat as a: dry farm cr.op, it certainly can be considered
:as worthy of trial.
l\1iscellaneous Crops.
A number of crops have been grown on the different farm s
for one or more years since the dry farms were organized, in hope
of finding a greater number of suitable crops to grow on the
-d ry lands. The following crops were the most promising: Peas.
]lata toes, and turnips.
Peas were grown for the first time during the past season ,
1906, on the Juab and Sevier farms. The yield obtained on the
Juab farm was 13.5 bushels per acre, while that obtained from the
Sevier farm was 3 bushels of peas and 600 pounds of straw per
'a cre, These two farms were the only ones upon which peas were
tried.
The seed peas used on the Sevier farm were 'called Canadian
Field Peas, while those on the Juab farm were the Thornsbury
Early Ripe. Both varieties, previous to this year. had been
grown under humid conditions. As soon as these varieties be-come accustomed to Ollr dry conditions, we can look for still
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better results. The real value of peas as a dry farm crop, both
for forage and for grain, is little appreciated by Utah farmers~
The growing of such a crop should be encouraged. Weare in
need of a greater variety of crops to grow on the dry farms and
of more suitable ones to grow in rotation. Peas is one of them~
an excellent crop to grow in rotation, and an excellent forage
crop for 'all kinds of farm animals.
We find in potatoes another crop that shows considerable
promise as a suitable crop for the dry farms. The yields obtained this year at least indicate the possibility of growing potatoes sufficient for home use, certainly a consideration worthy of
mention on a dry farm. The yield obtained on the San Juan farm .
was 124 bushels per acre. The yield on the Juab farm was only 8.5
bushels for the season of 1906. It is expected that better yields
will be obtained in the future as we learn more about the growing
of this crop under dry land conditions. We need to know more
about the best time, the best depth, and best methods of seeding,
and also the best variety to grow.
.
. Turnips were grown on the San Juan farm in 1906. A yield
of 3531 pounds was obtained. We need to try this crop on
more of the farms as this one year's results show that turnip's
can be produced in sufficient quantities at least for ' family use.
Depth of Plowing Tests.
Plowing is thought to be the most imperfectly done of all
farm work. The reason for this is probably the fact that plowing is the least understood, by the majority of farmers, of all
. farm operations. Much is yet to be learned concerning soil
cultivation. Even to scientific men the soil and the part it plays
in the production of plants are but vaguely understood. We find
the problem of plowing even more intricate in the arid region
'when we attempt to outline the best methods of soil culture for
the production of dry farm crops. One of the questions concerning plowing upon which there is considerable division of
opinion is the one relating to the best depth to plow when t11
important and vital question to be considered is the conservation
of moisture in the soil. The following tables include the plans
and results of experiments on different depths of plowing tests.
conducted on a number of the farms for the purpose of throwing
some light upon this question. The .writer appreciates the fact
that these trials have been running for but three years, a time
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·entirely too short to answer definitely such an important and
.complex question ; hence the data so far collected will give only
:~ general idea of what might be expected in the future from
this or similar experiments continued over a longer period of time.

TABLE NO. lO - DE PTH OF PLOWI NG TEST
YIELDS
SV"S HELS

bIJ

COUNTY

~

o

~~
0

oSi'O;5
~
~..o

o~

Clll<

'" '"

Iron ... ... ............ ..... ...... .
Iron . ........ .. .... . ............... . .....
Iron .. . ........ . ... .. ..... . ...... . .
Iron . . . .............. . ..............
Juab ........ . ..........................
Juab ...... ......... ..............
Juab ..................................
Juab •.... . ........... . ...........
Tooele ................................
Tooele ... . ... . ............. . .........
Tooele ... .... . ....................
Tooele ............. . ..................
Sevier ... . . . . . .......... . ..... . ... . .....
Sevier . . .................... . .. . ...
Sevier ... . ......... . ....... . .......
Sevier ....................... . . . .
Sevier .......... ...... ..........
Sevier .......... ................
Washington ....................
Washington ..... ...............
Washington ........ .. ....... ...
Washington .......... ..........
Washington ................ .. ..

~ ~ ~

Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat

Q.)

.9

cO :l

rn

cD

bIJ

"'"
~

'"

0

I

~

I

~
....

18 inches 1.91 *
5.1
15 inches 2.91 *
7.3
10 inches 3.75 *
5.7
5 inches 3.66 *
5.4
18 inches 12.8 11.83 9.5
15 inches 15.62 11.50 25.
10 inches 16.86 16.41 31.
8 inches 15.79 13.9 32.6
20 inches 14.
7.01 16.5
10 inches 12.75 9.7 14.7
15 inches 12.9 10.4 14.4
Disced 14.15 7.8 13.7
20 inches 9.27 4.21 8.1
15 inches
4.66 7.8
10 inches 3.57 6.01 3.1
8 inches 7.7 3.5 8.6
5 inches 7.2 4.11 7.06
Disced 4.4 I 4.11 7.06
20 inches 1.2 4.75 15.8
15 inches 2.5 4. 15.2
10 inches 1.65 4.2 14.8
5 inches 2..1 3.75 13.8
Disced 1.6 3.05 11.8

f'O

~:§

< >c
3.005
5.1
4.7
4.5
11.04
17.3
21.43
20.73
12.5
12.3
12.6
11.88
7.19
6.6
6.12
5.79
7.25
7.1
6.88
6.55
5.48

*Failure.

It will be seen from the ta~les that the highest yield obtained
-on any of the farms was 32.6 bushels taken from a plat on the
Juab farm that was plowed 5 inches deep. It will further be seen
that the highest "average yield (21.68 bu.) , for three years was obtained from land plowed 5 inches deep, while the highest avera.ge
yields on two of the farms, Sevier and Washington, where the
precipitation was very light, was' 7.19 bushds and 7.25 bushels
respectively, harvested from land subsoiled 20 inches deep. Two
of the other farms , Iron and Tooele, plats subsoiled 15 inches
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deep, gave the best average yields, 5.1 bushels and 12.5 bushels
respectively. On Tooele farm the 5 inches plowing did not appear
ln the test, disking taking its place, this gave a yield of 11.~ as
an average. That deep plowing and even subsoiling for every
-dry farm section of Utah and for every season is not always
-conducive to the best results is .b orne out by these results and also
by results reported by reliable and experienced dry farmers of
Utah. But, since these data represent by three years' trials it
will be necessary to continue the experiments for a longer period
of time in order to obtain more information on this subject. We
believe, however, from the data already collected, that the depth
to which one should plow will be governed by the following
conditions: First, amount of moisture that falls ; second, time
.of year at which it falls ; and third, the character of the soil and
.subsoil.
In as much as conditions vary so widely from year to year
within the same section of the state as well as between different
sections, it would be going beyond our knowledge of the subject to say that deep plowing is in all cases indispensable to best
results in dry land farming.
Time of Seeding Test.
The results of the experiment conducted for the purpose of
-determining the best time of year at which to seed fall wheat
are hereby reported. This test has been running for the past
three seasons, 1904, 1905 and 1906, on the following farms: Iron ,
Juab, San Juan and Washington. The plan for experiments together with results obtained are given in the following table:
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TABLE NO. 11-TIME OF SEEDING TEST
YIELD IN
Q

COUNTY

•

•

,.

•••••••

•

•

0

••••••••••••••••••••••••••

••

•••••
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••••

•

•••

••

•

00
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8m

•••••••••

••••••••

0

••••••••••

••••••••••

••

•

•

[AUg,

Gl

bIJ

"'"

~

I

'"
~

•

co

I

~

4.9
Wheat
13 7.83
Wheat Sept. 1 8.
6.2
*
Wheat Sept. 15 8.83 * 11.1
6.16 * 10.
Wheat loct, 1
vVheat Oct. 15 4.33 *
7.3
Wheat Nov. 1 11.8 *
*
Wheat Aug. 15 11.8 I 9.41 20.5
Wheat Sept. 1
10,66 31.2
Wheat Sept. 15 9.66 2.33 22.8
Wheat Oct. 1 19.6611.5 31.2
Oct. 15 22.781 17.3 27.5
Nov. 1 21.3318.66 28.7
Wheat Sept. 1 • 19.25134.
Wheat Sept. 15 * 21.8 24.5
Wheat Oct. 1
* 13.75 21.
Wheat Oct. 15 * 16.25 20.
Wheat Nov. 1
* 18.4 27.5
Wheat Sept. 1 1.75 4.1 6.9
vVheat Sept. 15 2.7 2.75 4.8
Wheat Oct. 1
1.85 3.1 7.9
Wheat Oct. 15 1.5 . .4 3.
Wheat Nov. 1 1 .8
.3 4.6
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Iron
Iron
Iron ......... ................... .
Iron .. ...........................
Iron .. .. .... ... ......... ...... ...
Iron ............. .... ............
Juab .. .................. .... .....
Juab . . .......... . ................
Juab .. .. . ' ............ .. ... ... ... .
Juab
Juab
Juab
San Juan ......... ... . .............
San Juan .. .. . .....................
San Juan ....... . ............ . .....
San Juan ............... . ..........
San Juan ..........................
\Vashington ............. .........
Washington ......................
Washington
Washington
Washington ........... .. .........
*Failure.
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I

8.251

~'tl
ClI-

~~
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6.36
7.1
9.5
9.4
6.73
13.9
16.7
11.59
20.8
22.9
26.6
23.
17.3
18.12
23.
4.2
3.41
4.2
1.66
1.9

It will be observed from the wide VarIatlOn that exists between the yields obtain ed on the same farm from year to year and
also the difference that exists between the yields obtained on the
variotts farms, that this question is an intricate orie and one that
cannot readily be answered. What might seem to be the best
for one section of the state would mean failure for anothe.r For
Iron County we find from the tables that the best J ields were .
obtained from seeding done from the 15th of September to the
1st of October; for Juab, October seeding gave the best results :
for San Juan, seeding about September 1st proved to be the best
time ; while in Washington County seeding done about September 15th proved most sa,tisfactory.
If a study is made of the precipitation record, given in Table
No.1, in connection with these yields, it would seem that the
following conditions affect materially the time of year at which
fall grain should be seeded on the different farms for ·best results:
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First, amount of rainfall; and secdnd, time of year at which it
fall ~.
When the ground is covered with a good blanket of snow
during the severe winter weather, winter killing is not likely
to occur. If early fall rains can be expected, sufficient to insure
germination and continued plant growth until winter begins,
then early seeding, that is, seeding from the 15th of August to
September 1st will usually give best results. But where the fill
rains are limited and when they come late in the planting season,
October seeding wi111ikely prove most satisfactory.
In conclusion, it might be stated, from the data at hand,
that the best time of year at which to seed fall wheat in the following counties, and similarly situated sections, would be as follows:
Iron County, September 15th to October 1st.
Juab, October 1st. to October 15th.
San Juan, September 1st to September 15th.
Washington, September 15th to October 1st.
But, as stated above, each of these dates will likely vary from
year to year according to the precipitation and time of year at
which It comes.
Rate of Seeding Tests.
While the best amount of wheat to sow per acre, seems to
be quite definitely decided upon by the majority of Utah's dry
farmers as 4S lbs., the experiments conducted on the various
farms for the purpose of testing the respective merits of different
amounts of seed, have been so varied during the three years that
trials have been running, that it has been thought advisable not
to publish our results until further information has been collected.
Continuous Cropping vs. Fallowing.
Since this experiment has been running only three years, and
since from the nature of this test where the respective merits
of continuously cropping the land as compared to cropping on
alternate years, or two years in three, requires a long period of
time in which to acquire reliable data, it has been ·decided as
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impracticable to include in this discussion information thus far
collected.

Work Yet To Be Done.
The dry farm industry of the state has reached such a magnitude within the past two years, that there is, at this time, little
doubt but that it is here to stay, and that each year it will continue to develop, both in area and in intensity, as our knowledge
of the whole subject of growing crops without irrigation under
scanty conditions of rainfall increases. But if we are to look for
the greatest possible development of this new industry, immediate steps should be taken towards the securing of water for
domestic and culinary purposes on the dry farms. This will
neces~itate state aid, and until such steps have been taken and
the desired water secured, we cannot hope for the greatest possible development. The question of obtaining water for home use
is a serious one and one that materially handicaps the dry farm
industry. Until this handicap is removed it is very questionable
if our deserts offer sufficient inducements to warrant their occupation by the industrious home-seeker and home-builder. \lVhat
we want , at this time, more than anything else is more permanent
homes on the dry farms. In order to realize this, water sufficient
for a small garden, a few trees and a limited number of farm
animals is absolutely necessary. A rtesian wells should be tried
for ; pumping stations should be established for the purpose of
ascertaininO
g the cost of pumping water with gasoline power or
other kinds of power, and all devices resorted to in order to
overcome the shortage of water on the dry farms.

Need of Economy in Producing a Crop.
The dry farm industry should be placed on a more economic
basis in order that the less favorably located sections of the state
can afford to enter this new field as well as for the purpose of
increasing the revenues of the already occupied and more favored
localities. If this is to be accomplished, all farm operations
must be handled on a more extensive scale, that is to say, large
and improved machinery especially adapted for this kind of
farming, must be used, machinery that will enable one man to
opera~e a large area of land and thus do away with scarce, ex0
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pen iv e and inefficient labor. v e see a movement, already, in
this direction when we note the number of steam plowing outfit operating within thi state. It is claimed by those who have
had experience with steam plowing outfits and are therefore in
a position to know, that the expense of handling the land i
reduced to one-h alf the cost of operating with horses.
Profits Per Acre.
The profits per acre on dry farms are small, the average gros
. receipts very seldom exceedinO" $10.00 per acre. Under an ex':'
pensive system of farmin o- the net proceeds from a $10 per acr ~
crop would not be ,ery much, hence we see the necessity, if this
kind of fannin o ' i to pay, of conducting all farm operation s 1n
uch a way as to ' incur the minimum running expense.
Cost of Production.
The cost of producing a crop of wheat, oats or barley, should
not exceed four dollars per acre, after the land has been once
cropped. V\T ~en the farmer uses his own implements and teams,
the cost per acre should he about as shown below in first'column
and where the work is let by contract the co t w ould ~e about
as shown in second column:
Plowing ...... . ....... $0.90
Disking . .............. .30
Harrowing and Seeding. .40
Harvesting . ........... .80
$2.40

$1.75
.60
.75
1.25
$4.35

These figures were obtained from the Grace ' Bros., Nephi,
Utah , who are practical and successful dry farmers and who
employ up-to-date machinery and methods in farming.
Conclusion.
In conclusion, it will be noted that a number of failures occurred. On the Iron County farm in 1905 all crops failed. From
an examination of Table No. 1 on precipitation, it will be observed that dUl-inO" this year only 10.32 inches of moisture fell
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and only 2.82 inches of this amount came during the growing
season. The results obtained on this farm for the seasons 1904
and 1906 were very small, although the rainfall for 1904 was
13.41 inches and for 1906, 16.99 inches. Yet, during these seasons
only 3.83 inches and 3.20 inches respectively came during the
growing season. The results obtained on Washington County
farm were about the same as for Iron County. A n examination
of the rainfall will show that the precipitation for 1904 and 1905
wa only 10.38 inches and 10.89 inches respectively, yet the
aplount received during the growing season was qu ite as
much on an average as for Iron County.
In 1906 17.03
inches of moisture fell and the crop of 1906 grew ·up strong and
matured well , but owing to the fa~t that machinery could not b e
secured at the proper time for h arvesting and threshing, at least
30 per cent of the grain was lost from shattering. During the
growing period of 1906 4.13 inch es of rain fell on this farm , and
the harve t promised to be a good one.
ccording to field notes
taken it should have yielded at least 12 to IS bushels per acre
on an average. On San Juan County farm in 1904 the first year
of these trials, all crops failed because of drouth. Only 6.S6
inches of moisture fell . during the entire yea r and 2.82 inches
cam e during the growing season. For the y ears 1905 and 1906
the rainfall was 20.38 inches and 20 inches respectively, with
S.31 inches and 4.84 inches respectively during the growing season and good crops were harvested. On the Juab farm the result
for 1904 and 1906 were good but for 1905 the crops were almost
a failure , although seeded upon summer fallowed land. It will
be noticed from the percipitation , howev er, that in 1905 only
9.87 inches of rain fell during the y ear, with 3.07 inches during
the growing period. The low yields on the Sevier farm are due
in part, to a soil that contains as high as 20 per cent gravel and
is over SO per cent sand, and in part to insufficient moisture and
inability · to harvest the crop at the proper time. The yields
on the Tooele farm do not vary so w idely from year to year,
a lthough the smallest yield was obtained in 1905, when the rainfall was 14.S7 inches, while for 1904 and 1906 it was 20.16 inches
an d 18.29 inches respectively.
We find from the data collected on precipitation for the
seasons of 1904, 1905 and 1906, that Utah received durinO" these
years but very little rainfall during the month of June . a time
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of year when moisture is most helpful to crops. Probably thi
fact accounts, in part at least, for the low yields obtained on
some of ,the farms, especially where the May rains came early
in the month as we find they did on the Iron and Washington
County farms.
When the annual precipitation fell below 12 inches or 13
inches, very low yields were obtained even on land that had
been summer fallowed, yet in most instances where the rainfall
exceeded 15 inches, the best yields were obtained on the land
that had been summer fallowed. The system of summer fallowing the land every other year for the purpose of storing up two
years' moisture in the so~l for the production of one crop , is quite
generally practiced among our most successful Utah farmers ,
but whether or not the practice of growing only one crop in two
years on the same land is advisable or the most profitable, is
questionable. For instance, the 1904 crop grown on Juab farm
on land that had not been summer fallowed was excellent, as can
be seen from Table 5, while the 1905 crop for this farm was
almost a failure, although it was grown on land that had been
fallowed and had received altogether during the two years 26.64
inches precipitation, 15.35 inches in 1904 and 11.29 inches during
1905. Practically the same results were obtained on all of the
other dry farms. Might there not then bea possibility that th{
increase in yield was due, in part at least, if not mostly, to the
improved physical condition of the soil brought about through
fallowing? If this is so, then it should be known, for if th e
increased yielq is due to improved condition of the soil this can
be accomplished by introducing into the system of farming.
a rotation including such cultivated crops as corn, peas and potatoes, and hence de away with the extravagant system of growing only one crop in two years on the same land. This question .
~s of sufficient importance in the development of the dry farm
industry of the state to demand careful consideration.
An interesting feature in connection with the growing of
dry-farm crops and one that should be thoroughly worked out,
is the relation of the amount of moisture that falls and time of.
year ,a t which it falls to the crop grown. It is generally thought
by a majority of the farmers of Utah, that it matters little when
the precipitation comes, just so there are 12 or more inches during
the year. J t is the amount they are after, regardless of the time
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of ear at which it falls. But from data so far collected 011 this
point, it would eem that it is alma t nece ary to have at least
4 inches of the annual precipitation during the grow~ng period.
This problem hould be gone into, as the writer fully believes
that the time of year at which the moisture falls materially affects
the yields .
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